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&b. 

t <mzmiam? mm&t , 
mms.&^m>t>tmm.tii*k ztuzttmhmad&\ 

mmm. 

■oX. 

nmmuti^iz®: ^xim>imz'iTo*im^mk . 

m^tmx-ixi. mmmm^c^rs-fmikmmi 
w&*&iktfm£?z£d tzMwt&mwzmt zmt 

tz* mrtK^nmomummmm^zm^^xm 

mnmmx'h-ox. 
m%^z^t-oxmmm^no>)m^}i . 

immm*m>t>ffimimtii^t ztuzw&t&mmi 

sSMm^^-tumm'iipf-^.co^izmmm^ 
&cv®mjffii&±vmiz-rz,£ ? cMnitsm 
t zmttzz t zmkbi-iTitf/im^wmm. 

ztm>im*mz®te?2><7>z#±i-zc\b££'i). m 
mm^mm^m&^w±^miz-th z t ^^t-t 
hwmm tMi 3 izmicDTi;?>\4sm>&mkw.. 

iz x -> xffitf&tiz, z b zmkb -tmxm i t&a co 
o h^nxfr i mzimcr>Ti;?)i>m j 5wm£s.. 

tih z b $mb -t&mm i tm. 5*> o *>v ^r*ia> i 
mzum^^m^mm.. 
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&<o\,zm&c?i;f)m^wmimzm-tz>. 
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14. MIDI (Musical Instrument Digital Interfac 

e) m^mx^x.^tih^mmmf~9\,zmrf^xm 

M£.-f&fi:#>cDn£&mcomi l z. #&i#-Krt<93~ r 
T : J?t\^pT-f*T-}-n7m^lz$mf&zi- 

**fft»:v\- y ^3 > t jL-^rt OA- Ht * X? 

[f^USH (JUT. DSPfc«rtS) S-ffl^TMf? 
*u>c: btf-fflbbtoX^h. 

[0003] zem s p<i, mmcnmrn* 
20 fidmM&b4y?-yx-xb vxmm- ixftj)® 

OM (Read Only Merely) ZfitsMWmtt LTflt&S 

[ o o o 4 ] t z ?>x\ itmmjw®±ii. immiiR 
<v^<vmizt>m&*?wm3&?>3z. hr -y iwt 
rassrts<5t^ ^-y+^yejL-^tcfcv^Ti 

'i®3r^tcco^DSPA.<7)^a>y^Srttl&L. ffe 

O^Ji^ O y ^fit*&^jf ± ( ^ D y ?<7)A1}££±) 

?&Zbiz£*). DSPco»f^^#±$-^i9m^^H'J 
[0005] 

[fW]#»ifcL,J:3fc^&f&a] @5tt. diOi^^J® 
40 ^DSPcOi)f^$r^-r^>f S>-^^-b5r^L3tt 
|b|@ (a) «D S PX"frhti&!mft®£^ 
LfH><r>X'b*) , 1^0 (b) Ji-e^DSP(c:ffi|&$^ 
?o.y?£^L7tk<7TC'&6. 04><7)^0TJiilSt a 
tTOt b t Sr#*>^t<7)TJ>l»* { , dO^T^'l 

dfc-tixifiw CicoWTii. DSPii^n-y^offi^ 
£B»&U MSt aT*H^^(c*^<^TcOjJ!a$-lT 

50 ^A^&cO^±$-fr«,„ ;<0^T*^«liata^ 
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SLguvfci«awiratbfcar*. x^x. Dsp#m 
-h tmrnvmifi t a T'j> o . d s p <mfe*®k% 
ihmmjiztimt&wmtft t> mat a-m 

WPftbtlX^h . Z0)1§&, DSPteROM*>£>}9r5£ 

m. mmm. nzxm. mmmtmizimix^ 

mizW&LtzTu</7J>tf&%ZtiX^6Xo izm*z 

tix^&tK &v->tv iz&^x&tzztit, io 
otm^xtfrnftztihtim^K ^t*). 

tzZtfrt>. mUS. 05 (a) <D2*miZi$V&Wk 

tmnx-yyrv >9T-9izmxmffix o t^t 
2*mz&vhmm®<7>imizi$^xDSPte 
®<mwz'{ib%wzmfrt>-?7ay itfimztm 

ftLX^&ZtlzZZ. *<7)tzMz. m^WJlWifm 
Ztl&Zt£KcZ>. 20 

[0006] *mm. im Ltzmmiz&*.x%2titz 
i><r>xt> *) . xmoftmizfb tximrnji*Zimfr< 
m. mm ■ m) i-&zttfx'*hTf9>tfi^*m 

[0007] 

mmzfmtitzvxvzm ±3mmiffikt&tz#> 
mmnzwMco%mz$>^xi*. m%^z^xm 

at. mMmm^mms.^bzinzn^& 30 

t^mmm^zm^x. ffismznemmmt 

[0008] ttz. m$m2mi(r)miz$>ixi±. m 
^^mM^com^^-mmm^zm^xim 
z9m-rzTi'?>tfi^!&mmx'3>'>x. m&m& 
^izfc^xm&wmtfrowm^mt. mmgn^k 

ixiznfo^hw^wm^tzw.K&L. mmwrn^ 40 
cr^m\tmm^^^rmw^-'^.(r>^{z 
mmm^mmmm*¥f&$mz-t & x o izmm 
mm^mt tmttiz t zmnk-s-h . 
[0009] mm3W80m\zb'>x\t. s 
mmmimtrnxm? & 1 1 1, nff-r^^ «gi 

x. &Mtit$izm-,xm.9mzffo®m*&t. una 
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t>mffi»$i$t ztuzxmz mefflWftGt 
?!mm\ti^-&ni^izmiW£*n<?>®mmz 

[ 0 0 1 0 ] 183^4 f^oM^-tte. 1? 

stm^mzh-yXM. mmm^ffli. cmosh 
tz. rnmesimmmzb-yx^ mmimmi. 
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^ntuBsmftbi. dsp zmmh . 
0 1 it. *9mmmiz&b& d s p<wu ? 

iic^tDSPiii. ^-yt^nyti-^^lf 

*bK-K»=a»tfeh.T*JO. A/D^SUfUIfcD/A^ 
^ra^llffT^&J:d^-oTV^„ ZZX\ A/D 

D ^ LT ^ 9 * 5 ^ y ^ L^E 

A^taafcJi. l^^iSStoH^^T-^^-^y 

[0012] &1Z. DSP1I1 CMOSVyyi^X9 
Xm&LZtlX^&. CMOSb^yyX^li. T-9<?) 

m#t>&kimzm.-ttf. jmimx'imtA,k'm3i 
*itmL&\ uzw-ox. Dspui mnmmw 

±-tZZklz£-?X. mfmj]ZWt®?*h. D 
S P 1 OrtSJtJi. R AM4?ROMimVt>tlX^h 

x-ztM. mmjjix Kt-mmm-z z t s . 

%ZX\ ZnmizbiXit. RAMfcJrtXROMcO-f ^ 
-7Mm ■ #4 *-7frW&t:MW?&Z tizX^ 

x. msry^coj&m^jffliLT^i,. dsp 

ltt, : f-9<r>Xh4 >9-7 x.-xbLxmtth\ 
*S510. m&to9v -,9m^lzWr$\rZ$mLF I 
R7-f/P?^$ft£fTd»352 0. T-^tB^J^f 

>^-7x-xtfcai^tsaj^a53o. t>ir/^ 

ZtlX^h. ^rfc. ate. DSP 10&g?£ 

[0013] mz. m&&2 o«. m.ft$ i a^-? 
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fc, lsi?x?2l lfrL>cr>T~?i>MiR®&2 0Hzy 
4-Vrty?Ztl&£l£%iXtS*) . SIW&20 1 

0 3iZ^^hXoiZ^X^6. Lt^t. RAM 
2 0 3 IZliAJlT- 9 D i nCOfill. &8<9S§g[IIS& t i o 

ximz tifcwmmtmt&ixh xnzz-ox^h. 

[0014] iiCtC, RAM 2 0 3i)^T~9tm^-^ 

0 7<0-^A*SS?ttt*&Sixi.. jam^2oim. 

*<oAftm-\,z\mfflm2 o ea^ajASft&T-* 

iZitR AM 2 0 4 ^tRUHS 2 0 2*TO £>)h.Tfc 0 . 
Ztll> im»^ i a Kg-?WC$lJfflht£ Z t IZ* 0 . 

[ o o 1 5 ] &tc, tm$s2 o 7oaj^r-^«^i^ 

2 0 8fc«£$ft > ^S(ROM2 0 9*^ai^$flS^ 
WLT-?Kb?mZi\&£ol,Z%;r>X^&. ZZX\ 8 
&ROM2 0 9tt85»tfir<£i afc^UT. 4 *-7>V 

t fc t> iz s **i#*g*-r s r f pxtjtie^- 
^Kcofflti. mux, fir? oif<r)?vTm.mk 

%->X\^h. ZZT. &&ROM209t±, RAM 2 0 
3, 204fc|5|«fc, TyKBS&43, 4 4*>fiM]«9 
(CS^V^T*lffll$iX. AD^J^ai>I.V^iDA^^i5!l 

[ooi6] m.$s2 08^aj^T-^«. flog 

S2 1 OiO-^A^ffi^fcttl&Sn^. flfl3t£g 

2 1 onft-hr-m. vi/x?2 \ i £rt-LTfln»3§ 

2 10^;fr<0A;Wim:tt&$*U>. Zcr»U-TZm 

m-tztizxo. mmwsawmiztL* f i r? 

[0017] -TOJ; 3 LT^ftfcg?gJ£il#l^'X 
?2 1 l*^ttJ*$il^t. fgSlfr<£i ati^^T. 
3»f-* jWBKIIIR 2 0 2 -Hi" LT R AM 2 0 4 CIS 
f9rS^-f $y^T-RAM2 0 4*^g^ai$ 
it, fU^T-^Doutfc LTfti^3 0^ffi|&$/tSJ: 

pfc^o-cv^. z(oxoizmnM2 0it. mstftti 
dizffii$.ztix^&. zntzib. mn^i 

[ 0 0 1 8] mz. MW&4 OfcL *^ROM4 1 . A 
*-:7VM5Ig&4 2 . T>-FlHlilS4 3, 4 4&XVXT® 
n4 5frt>ffif8.ZtlX^&. ZZX\ ^ROM4 1(0 
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rtS£02£#HBLT§y$Tt£. Z<mx-M. TYVX 

i^£ttmmmmizA/D3m>&m<D$i^mi 

fcD/A3g^j!!«lffl<7)^^SfG2*-'tgtt$^T^.&. * 

fc» *ag*tt*i aizttmix %mm.fi^ i acoasij 

■y?CLK (@1#HB) tl^«lLTMajTh'WX^#il$ 

io . i a2t^m^#^ i t&m*& 

?fiS„ ^riJ. icoCTTii. TFUXl~M2T'<9i5§& 
i^S. -«:*)t>» a»i^t-^<ollWiTm 

as§it. &*x'®^fr<vmizi^xm\mft%:Mft 
[0019] z<m<ry-mj}$i^ i b«2 1» htflSfig 

r 1 j t^ 1 ). ±fih* y hiMMHnztzttSt-S*^ 
20 fc: ri j btthkoliZtc-yX^h. LWot^ I®) 

b&mtt&ztizx^x. mmizm*iiiztiz 
mntiiGi a^t*<ofSr^sftn-ri>*\ msttm. m 

SMi acOjftaa^iJSr^^t&^t^T'&S. 
[ 0 0 2 0 ] Z ZX\ ^^J^ i btfOTfit'-y M±A 
/D^!ftat^ft^iADi:LTTyh'lllS&4 3{C. ^l 1 
i bO±fib' y h«D/A^ra^ffi^ i 
DA i: LX T y YW&4 4 fctftl&S ixS «t d (c^ro X 

Uftscpu*^. r>KlHlSS4 3k:mi^$iJ9Pfl^a 

30 Ll*i. Tym8&4 4lzm2<r)$lWm*ft!L2tf&MiZtl 
hXd^-iX^h. mi<0i6lJffllfi^CTL«iCPU*iD 

s p i izA/Dgmsmzm zithtfr&tzoz. r 1 j 

t=5r0. — ^2(7)$iJffllfi-taL2liCPU*>*DSPl 
t:D/AS«i3J!ia5:llff S***£fc<o* <" i j 

Uv!* { -5T. ^T|11S84 5<7)iitfjli v CPUtfDS 
P 1 fcUff Zit£ o t LX^&Wmftlttis$ROM4 

ifrt>mji$timmnii^i ^mw-^-th^z 

[0021] &(C. ^-7";Hs)SS4 2(J, *T®$&4 
40 5<50tB^fi^cj:r>TSija$ii» -^<^i^ r i j Z'b& 
^t<0*. ^ROM4 l£>&OSggft$- i a&S5R 
352 O^dfltJ&L. tB*ft^c7)e* J r 0 j TJ><1^« 
<S?^ i a cottJ&^^jti-i. i d irT v . Uz 

#->x. mi<mmm^ciut^2(mmm^cti2tiz 
m^x. d s p i cowritzxmnwMzft ixwm 
&zttfx'$&. ^t>. cpui±Dsp lwrnmrn* 
mi txts o . 0r^<7)^ >f 5 y^x-m i mmm^crii 
^2<mmnni2zm9m4 0izmtiiLx^&. z 

50 L2fc. DSPliOJiyifccOia-CKffli&JRI.ifc^T'^ 
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<t^;ft.Jt$IJffll&<D;M S y^-v- hTfc*. ^RO [0028] ZCOX d *fgil»!8fc«}:iltf . 

M4 lfc?0.y?CLK#ft&$*l.&fc, 03 (a) fc* OM4 lfc^S^i at^m^J^i bfcSrftJS-W 

■ti o ktiiGmitti^ffizttfiiEizmKiiiztiz. x^tbim Ira* . ^tm^isr^ i b*^-r«iassiifc 

bc7)Tfi[t' /hJ± r i j t^ij. *$8G2tf£ (DSP 1 K^:££;ft.&J?fflISiJ£^Wr) IzMrl^ 

*aj£;h.S]WISC&oTti*^±fit'y Mi r l j io T> ^tf^&^fcO^miiHH a£jll382 0 

&?vt\ A/D£J&?UlJ§^ft^ i 3 ( b ) fctt^S i 3 Ufc . iixfcri 0 , D S P 1 T-^ScO 

(c) tc^-ftofc&S. jg^fcvvCDSPlwi&ffrHf^-t. ffiSMXZJz 

[0023] zzx\ mi<?>MwmcTLikm2<7)®m zt&x-zz. 

m^aL2*»\ #*03 ( d ) . ( e ) iZjjk-$-i><?)X'b& [ 0 0 2 9 ] 3. ISgfl 

i ali03 ( f ) iZ7jk-ti><r)tKh. &fc\ 0fc5j?tG J^LfcllJ^ffifcK£3ixSiO-t{i&< . JglT(3& 

*fcG2'IJ^^SG2«t»<0«»^ i afcES-*-***^ ®_B£ LfcflteBlifcfc^Ttt. D S P 1 fcfcWt A/ 

20 D3^«ffl|fcD/AS«S5!Mt*iB^iil(ctf*>^Srt 

[0024] CKDfllKi&oTJi, 1 iZti^xm 1 SrluSK:. «S45tSlfftSr^ i a £«gg&2 0^Kffi£ 

<0$iJ»ft^CTLli:lg2c7)SJ»«^crL2*H%-rtLt> r 0j -f &*>SjHfe5gl.rt:„ UpU *%)!<2>&a(i51^& 

icaroTv*. c p u*«d s p i tim* m&zti&Mwm^tzm^xmmnmm.ws.vx.zm 

%\*%&Xi>&. ZcQWr&Mt^ >f*-^PH»4 2*» f?U ffi(7)TO«iDS P 1 Z fcfci 

6*$wa\ G2'«v^-mtaj^^ii^vwr\ dsp iximmjjmi®th&t,z$>z,. zcofzsb. '-mxta 

[0025] act. »«aT2tftoTti. sioMtttt ^-rasifc^sm^isr^i b^was'j*^-a«o^t 

%-?x^&. ztnt. cpu*>'A/D^j^aa«o*srD [0030] out. iMLtemmmmizte^xDsp 

SPUzmfr2lt&t%£X'i>&. Zco^zit. H3 30 Hi. CMOS YJyi/XfXlfc&ZtihZ 1 1 Uz 
( f ) iz^-tXdizA/D^mmiz^tt^m &S&2 onx.ZCMOShyyiSAfX'ffi&L. 

v/A$mm*'ftotzfr<r>wmx\iD s p wm i o o 3 1 ] ©a t, ±a Lizmmma x zrgmmtz 
. dspi \±mmj}*mm& z t awr . MB«*»H!«{i««A#^ i b t mvmmz 

0«^ji. A/D»>iaffl<7)jara (^mwtn^j m-i^x. Bfecwte&m&iti 

zhhim) bD/Ammim<7)fm (^m2^, ztizi*)^fhtuzt>K ^mmztuzm&^ti?,^ 

iizti&im) ta^u^i-Mf, mmmt>z&£z xu%<. mn®2oemm!Lm£i$±vmizTZ&co 

i/2izftmtz>zttfx%&. xhix\fzw±ots:-)imzm^xiz^\mm. ds 

[0026] mz. WST3tZbr>X\t. SBlOifflffllfi 40 P l^m4iZ^rtXo t«MELTfcJ:V». Z0>®&£ 

noii t m2<mmm^cTi2i}<^-mi> rnt^t om4 i *^as^ ^timn^ \ a 

V^. ZiHi. CPU*JDSPl»CA/D^®li:D 1352 0^tctt«ffi|&-rst kfcfc, ^n-y^aKt^T 

/A^gSi^Srllff^-er^^tftS. ^<0^t(i. 0SS4 5<7)&J}m^t £T>mm 6<\&telX. * 

03 ( f ) fcijef i afc#*»Gi' iMwyj^WHD rifl|g&4 5co{ti^fi^-r'^n>y^aK$-y-h -e<o 

•C«^g?2 0tfit*&$tll». L^-oT, DSP Hip |g*#^ni»^n y^aK' $r«mSP2 0^fcfit*&-t 

[0027] mz. »i^T4tcj>oT<i. ^l^jfflKt imi^^, m&2omz®ft% j thzttf 

^oiw r 0 j t^rO. ^2<o$i|Wi^aL2*« rist XZ&. 

^tUJ. iixti. CPU*<D/A^^5!«l«OA5rD [0032] ®ttc. l&LtzmmB&XX/gMmiz 

SPHzMlZl£ht%r&X'S>&. ZCQifr&£^ mfflT 50 &UX. ^ROM4 1 »i^»%ttcO|£e¥Si: LXWL 
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trnm^tizm-j^x. am^mimmmmt 
h<r>x\ >£m%M&iz<omm*mmttz-tt&zki)< 
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